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In the claim s: 

1 . (Currently Amended) A p i gm o nt bacod An Inkjet ink set consisting 
essentially of: compr iBi ng 

a pigment-based black ink including at least one self-dispersed black 
pigment, at least one cosolvent water, optionally at least one water-soluble 
surfactant/amphiphile. and a polymer consisting essentially of a hydrolyzed form 
of styrene-maleic anhydride copolymer; and 

at least one dye-based color in k, s aid b l ack i n k incl uding at least on e 6e lf - 
diDporsed black p i gmont, at le ast ono ooco l vont, water, opt i onal l y at l e ast one 
water - so l uble surfaotant/amph i phi le , and a po l ymor, wh e r ei n said polymer 
oonoiGtc escentially of a hydro l yz e d form of styrcno mo lei c anhydride copo l ym e r 
a nd wh e r ei n sa i d at l e a s t one color ink inc l ud o c including a component selected 
from the group consisting of multivalent salts and organic acids , a water-soluble 
dve. at least one cosolvent. and water : 

wherein said hydrolyzed styrene-maleic anhydride copolymer interacts 
with said multivalent salts which are incompatible therewith^ or wherein said 
hvdrolvzed styrene-maleic anhydride copolymer interacts with said organic acids 
by rendering said polymer in said pigment-based black ink insoluble by 
transforming said polymer into a water-insoluble protonated form and thereby 
improve black-to-color bfeed, 

and wherein said organic acids are selected from the group consisting of: 
polyacrylic, acetic, glycolic f malonic, malic, maleic, ascorbic, succinic, glutaric, 
fumaric, citric, tartaric, lactic, sulfonic, ortho-phosphoric acids and mixtures 
thereof. 

2. {Currently Amended) The Inkjet ink set of Claim 1 wherein said self- 
dispersed black pigment has a concentration in said pioment-based black ink of 
ranging from about 0.001 to 10 wt%. 

3. (Canceled) 



PAGE 4/20 * RCVD AT 2/1 2/2007 10:29:10 AM [Eastern Standard Time] * SVR:USPTO-ff XRF-6/44 1 DNIS:2738300 * CSID:2486499922 * DURATION frnm-ss):07-26 



02/12/2007 10:51 2486499922 



DIERKER ASSOCIATES 



PAGE 



Appln. S.N. 10/628,966 3 
Amdt. dated February 12, 2007 
Reply to Office Action of November 15. 2006 
Docket No, 200209420-1 

4. (Currently Amended) The inkjet ink set of Claim 1 wherein said 
cosolvent has a concentration in said pigment-based black ink ef ranging from 
about 0.01 to 50 wt%. 

5. (Currently Amended) The inkjet ink set of Claim 1 wherein said at least 
one surfactant/amphiphile has a concentration in said pigment-based black ink of 
up to 40 wt%. 

6. (Currently Amended) The inkjet ink set of Claim 5 wherein said at least 
one surfactant/amphiphile has a concentration of ranging from about 0.1 to 5 
wt%. 

7. (Currently Amended) The inkjet ink set of Claim 1 wherein said water 
comprises the balance of said pigment-based black ink. 

8. (Currently Amended) The Inkjet ink set of Claim 1 wherein said 
hvdrolvzed styrene-maleic anhydride copolymer has the general formula: 




where counter-ion M+ is selected from the group consisting of sodium, 
potassium, ammonium, trimethylammonium, and lithium. 
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9. (Currently Amended) The Inkjet ink set of Claim 8 wherein said 
copolymer has a molar ratio of styrene to maleic anhydride repeat units within a 
range of [[from]] 0.2 to 5. 

10. (Currently Amended) The inkjet ink set of Claim 9 wherein said molar 
ratio is within a range of [[from]] 0.5 to 2. 

1 1 . (Original) The inkjet ink set of Claim 8 wherein said copolymer has a 
molecular weight within a range of about 500 to 50,000 (molecular weight 
average). 

12. (Original) The Inkjet ink set of Claim 1 1 wherein said molecular weight 
is within a range of about 1 ,000 to 10,000. 

13. (Currently Amended) The inkjet ink set of Claim 1 wherein said 
hvdrolvzed styrene-maleic anhydride copolymer has a concentration in said 
pigment-based black ink ef ranging from about 0.1 to10wt%. 

14. (Currently Amended) The inkjet ink set of Claim 13 wherein said 
hydrolyzed styrene-maleic anhydride copolymer has a concentration ef ranging 
from about 0.1 to 3 wt%. 

15. (Previously Presented) The inkjet ink set of Claim 1 wherein said 
multivalent salts include at least one multivalent cation. 

16. (Original) The inkjet ink set of Claim 15 wherein said at least one 
multivalent cation is selected from the group consisting of alkaline metal earths of 
Group 2A of the Periodic Table, transition metals of Group 3B of the Periodic 
Table, cations from Group 3A of the Periodic Table, lanthanides, and mixtures 
thereof. 
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17. (Original) The inkjet ink set of Claim 16 wherein said at least one 
multivalent cation is selected from the group consisting of magnesium, calcium, 
lanthanum, aluminum, neodymium, and mixtures thereof. 

1 8. (Currently Amended) The inkjet ink set of Claim 1 5 wherein said at 
least one multivalent cation is present in an amount of ranging from about 1 to 1 0 
wt% of said at least one dve-based color ink. 

19. (Currently Amended) The inkjet ink set of Claim 1 wherein said at least 
one dve-based color ink includes at least one_of said organic acids. 

20. (Canceled) 

21. (Canceled) 

22. (Currently Amended) The inkjet ink set of Claim 1 wherein said at least 
one organic acid is present in an amount ef ranging from about 0.25 to 20 wt% of 
said at least one dve-based color ink. 

23. (Currently Amended) The inkjet ink set of Claim 22 wherein said at 
least one organic acid is present in an amount of ranging from about 1 to 5 wt% 
of said at least one dve-based color ink. 

24. (Currently Amended) A method of controlling bleed between a black 
pigment-based inkjet ink and a color dye-based inkjet ink, sa id b la ck p i gm e nt - 
based i n k i nc l uding at l east one c oi f dispersed black pigment, said method 
comprising^ 

formulating said pigment-based black in k consisting essentially of wUh-^ 
po l ymor, wh e rein c a i d polym o r cons i sts o cco ntio ll y of a hydrolyzed form of 
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styrene-maleic anhydride copolyme r, at least one self-dispersed black pigment. 
at least one cosolvent water, and optionally at least one water-soluble 
surfactant/amphiohile; and wher e in 

formulating said at least one dve-based color ink consisting essentially of 
includes a component selected from the group consisting of multivalent salts and 
organic acids , a water-soluble dve. at least one cosolvent. water, and 
combinations thereof, wherein said organic acids are selected from the group 
consistin g of: polvacrvlic. acetic, givcolic. malonic. malic, maleic. ascorbic. 
succinic, glutaric. fumaric. citric, tartaric, lactic, sulfonic, ortho-phosphoric acids 
and mixtures thereof ; and 

printing said pigment-based black ink adjacent said at least one dye- 
based color ink whereby w h e r ei n said hvdrolyzed styrene-maleic anhydride 
copolymer interacts with said multivalent salts which are incompatible therewith^ 
or wherein said hvdrolvzed styrene-maleic anhydride copolymer interacts with 
said organic acids by rendering said copolymer in said pigment-based black ink 
insoluble by transforming said copolymer into a water-insoluble protonated form 7 

a nd wh e r ei n eq i d organio ac i de ar e sele ct e d from th e group consisting of: 
po l yaory l ic, a c e t i c, glyoo lt o, ma l on i c, rr i o li c, m a l ei c, a s corb i c, succinic, glutario, 
fumaric, o i trio, tartaric, lact i c, su l fon i o, ortho pho s phoric acids and m i xtur e s 
th e r e of , 

25. (Currently Amended) The method of Claim 24 wherein said self- 
dispersed black pigment has a concentration in said pigment-based black ink of 
ranging from about 0,001 to 10 wt%. 

26. (Canceled) 

27. (Currently Amended) The method of Claim 24 wherein said cosolvent 
has a concentration in said pigment-based black ink ef ranging from about 0.01 
to 50 wt%. 
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28. (Currently Amended) The method of Claim 24 wherein said at least 
one surfactant/amphiphile has a concentration In said pigment-based black ink ef 
up to 40 wt%. 

29. (Currently Amended) The method of Claim 28 wherein said at least 
one surfactant/amphiphile has a concentration of ranging from about 0.1 to 5 
wt%. 

30. (Currently Amended) The method of Claim 24 wherein said water 
comprises the balance of said pigment-based black Ink, 

31. (Currently Amended) The method of Claim 24 wherein said hvdrolvzed 
styrene-maleic anhydride copolymer has the general formula: 



COO- M+ COO- M* 




where counter-ion M+ is selected from the group consisting of sodium, 
potassium, ammonium, trimethylammonium, and lithium. 

32. (Currently Amended) The method of Claim 31 wherein said copolymer 
has a molar ratio of styrene to maleic anhydride repeat units within a range of 
[[from]J 0.2 to 5. 
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33. (Currently Amended) The method of Claim 32 wherein said molar ratio 
is within a range of [[from]] 0.5 to 2. 

34. (Original) The method of Claim 31 wherein said copolymer has a 
molecular weight within a range of about 500 to 50,000 (molecular weight 
average). 

35. (Original) The method Claim 34 wherein said molecular weight is 
within a range of about 1 ,000 to 10,000, 

36. (Currently Amended) The method of Claim 34 wherein said hvdrolvzed 
styrene-maleic anhydride copolymer has a concentration in said pigment-based 
black ink of about 0.1 to 10 wt%. 

37. (Currently Amended) The method of Claim 36 wherein said hydrolyzed 
styrene-maleic anhydride copolymer has a concentration of about 0.1 to 3 wt%. 

38. (Previously Presented) The method of Claim 24 wherein said 
multivalent salts include at least one multivalent cation. 

39. (Currently Amended) The method of Claim 38 wherein said at least 
one mu l ti - vglont multivalent cation is selected from the group consisting of 
alkaline metal earths of Group 2A of the Periodic Table, transition metals of 
Group 3B of the Periodic Table, cations from Group 3A of the Periodic Table, 
lanthanides, and mixtures thereof. 

40. (Currently Amended) The method of Claim 39 wherein said at least 
one muit i- va l ont multivalent cation is selected from the group consisting of 
magnesium, calcium, lanthanum, aluminum, neodymium, and mixtures thereof. 
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41 . (Currently Amended) The method of Claim 38 wherein said at least 
one mu l ti - va i ent multivalent cation is present in an amount o f ranging from about 
1 to 10 wt% of said color ink. 

42. (Currently Amended) The method of Claim 24 wherein said at least 
one dve-based color ink includes at least one ofsaid organic adds. 

43. (Canceled) 

44. (Canceled) 

45. (Currently Amended) The method of Claim [[24]]42 wherein said at 
least one of said organic acids is present in an amount ot -ranaina from about 
0,25 to 20 wt% of said at least one dve-based color ink. 

46. (Currently Amended) The method of Claim 45 wherein said at least 
one of said organic acids is present in an amount a rranging from about 1 to 5 
wt% of said at least one _dye-based color ink. 

47. (New) An Inkjet ink set, comprising: 

a pigment-based black ink consisting essentially of at least one self- 
dispersed black pigment, at least one cosolvent, water, optionally at least one 
water-soluble surfactant/amphiphile, and a hydralyzed form of styrene-maleic 
anhydride copolymer; and 

at least one dye-based color ink consisting essentially of a water-soluble 
dye, a component selected from the group consisting of multivalent salts and 
organic acids, at (east one cosolvent, and water; 

wherein the hydrolyzed styrene-maleic anhydride copolymer interacts with 
the multivalent salts which are incompatible therewith, or wherein the hydrolyzed 
styrene-maleic anhydride copolymer interacts with the organic acids rendering 
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the hydrolyzed styrene-maleic anhydride copolymer in the pigment-based black 
ink insoluble by transforming the hydrolyzed styrene-maleic anhydride copolymer 
into a water-insoluble protonated form, thereby improving black-to-color bleed; 

and wherein the organic acids are selected from poiyacrylic, acetic, 
glycolic, malonic, malic, rnaleic, ascorbic, succinic, glutaric, fumaric, citric, 
tartaric, lactic, sulfonic, ortho-phosphoric acids, and mixtures thereof. 
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